ABSTRACT
INTRODUCTION
Ad-hoc network is an infrastructureless network with no fixed routers, hosts or wireless base stations. Vehicular Ad-hoc Networks (VANETs) represent a rapidly emerging, particularly challenging class of Mobile Ad Hoc Networks (MANETs) [1] . VANETs are distributed, self organizing communication networks built up by moving cars as nodes in a network to create a very high mobility of nodes and limited degrees of freedom in nodes movement patterns. It turns every participating car into a wireless router or node, allowing cars approximately 100 to 300 meters of each other to connect and in turn, create a network with a wide range. VANET integrates on multiple ad-hoc networking technologies such as Wi-Fi IEEE 802.11 b/g, WiMAX IEEE 802.16, Bluetooth, IRA, ZigBee for easy, accurate, effective and simple communication between vehicles on dynamic mobility [2] . Some Important features of VANETs are: Vehicles move in more predictable fashion, portability issues are not a problem (computational power, energy, antennas, etc.), location information can be assumed, the nodes in a VANET are vehicles and road side units, the movement of these nodes is very fast, the motion patterns are restricted by road topology, vehicle acts as transceiver i.e. sending and receiving at the same time while creating a highly dynamic network, Which is used as part of automotive electronics to identify an optimally minimal path for navigation with minimal traffic intensity. The system can also be used as a city guide to locate and identify landmarks in a new city. Vehicles are enabled to communicate among themselves (vehicle-to-vehicle, V2V) and via roadside access points (vehicle-to-roadside, V2R) [3] . Vehicular communication is expected to contribute to safer and more efficient traffic by providing timely information to drivers, and also to make travel more convenient, figure 1. Currently there is lot of research work in the field of VANETs for several scenarios [4] . Recent research [5] , [6] has focused on topology related problems such as range optimization, routing mechanisms, or address systems, as well as security issues like traceability or encryption. Concerning to these facts there is an urgent need of protocols and technologies to develop VANETs for the safety of human beings. The main goal of this paper is to focus on analyzing the performance of routing protocols in VANETs so that it will help to researchers to adopt the application for their contribution in VANETs.
The complete paper is organized as follows: In Section 2, we shortly provide some related work, while in Section 3, we will discuss in brief about the feasibility of VANTEs in Indian Automotive Networks, Section 4 presents the routing protocols in VANTEs. Evaluation parameters for routing protocols are discussed in Section 5. The simulation results and performance analysis is done in section 6and the paper concludes in Section 7.
RELATED WORK
In this section we will discuss in brief the initial development that were carried in creating a simulation that was aimed at testing VANETs , e.g. CanuMobiSim, NS-2 and NS-3, GlomoSim, QualNet, MOVE, TraNs, VanetMobiSim, NCTUns [7] -[9] and many more. The very first work related to the title of the paper was proposed by Ott and Kutscher's seminal in [10] . They discussed about the drive-thru Internet problem and performed a detailed experimental analysis of opportunistic Internet access in vehicles. Jaap et al. [11] evaluated AODV, DSR, FSR, and TORA in city traffic scenarios. The simulation shows that AODV has the best performance and lowest control overhead. It is followed by FSR, DSR, and then TORA. DSR suffers from a very high delay because source routes change continuously due to high mobility. Its route overhead is comparable to FSR yet higher than AODV since DSR keeps route information with in the packet header. The common characteristic among all four routing protocols is that performance degrades as network densities increase, indicating their scalability problem.
There are many papers [12] , [13] focusing on new routing protocols to VANETs, in order to achieve increased communication reliability in some mobility scenarios (highway and Urban area) or particular application.
THE FEASIBILITY OF VANETS
The Automotive in India is one of the largest fields in the world and one of the fastest growing globally. India manufactures over 17.5 million vehicles (including 2 wheeled and 4 wheeled) and exports about 2.33 million every year. India's passenger car and commercial vehicle manufacturing industry is the seventh largest in the world, with an annual production of more than 3.7 million units in 2010. According to recent reports, India is set to overtake Brazil to become the sixth largest passenger vehicle producer in the world [14] . The feasibility of VANET in a certain city as well as on highways has to be justified. First, there needs to be an adequate number of vehicles in the city road and highway at any given time in order for ad hoc networking among vehicles to be possible. The density of vehicles is λ vehicles/km 2 . Furthermore, any vehicle should be within range of at least one other vehicle in order for a link to be established and multihop routing to prove practical [15] . According to the practical situation, we make the line-of-sight (LOS) distance r and the geometrical area of the communication zone S is calculated using
Using the Possion distribution, the probability of the number of vehicle n in the region S can be worked out using Thus, the probability of finding at least k vehicles in area S is
ROUTING PROTOCOLS IN VANETS
Standard As a special type of network, Vehicular Ad hoc Networks (VANETs) have received increasing research attention in recent years. There are many active research projects [19] concerned with VANETs. Vehicular ad hoc networks are wireless networks that use multi-hop routing instead of static networks infrastructure to provide network connectivity. VANETs have applications in rapidly deployed and dynamic military and civilian systems. The network topology in VANETs usually changes with time. Therefore, there are new challenges for routing protocols in VANETs since traditional routing protocols may not be suitable for VANETs [16] , [17] . Researchers are designing new VANETs routing protocols, comparing and improving existing ones by using simulations. This work is an attempt towards a comprehensive performance evaluation of two commonly used mobile ad hoc routing protocols (DSR and AODV). Figure 2 illustrates the taxonomy of these VANET routing protocols [18] , [19] which can be classified as topology-based and geographic (position-based) in VANET. Topology-based routing uses the information about links that exist in the network to perform packet forwarding. Geographic routing uses neighbouring location information to perform packet forwarding [20] . Since link information changes in a regular basis, topology-based routing suffers from routing route breaks.
Topology-based Routing Protocols
These routing protocols use link information that exists in the network to perform packet forwarding. They can further be divided into proactive (table-driven) and reactive (on-demand) routing [21] .
Proactive (table-driven) Protocols
Table-driven routing protocols [22] try to maintain consistent, up-to-date routing information from each node to every other node. Network nodes maintain one or many tables for routing information. Nodes respond to network topology changes by propagating route updates throughout the network to maintain a consistent network view. The advantage of the proactive routing protocols is that there is no route discovery since route to the destination is maintained in the background and is always available upon lookup. Despite its good property of providing low latency for real-time applications, the maintenance of unused paths occupies a significant part of the available bandwidth, especially in highly mobile VANETs [23] , [24] .
Reactive (On-Demand) Protocols
Reactive routing opens [25] a route only when it is necessary for a node to communicate with another node. It maintains only the routes that are currently in use, thereby reducing the burden on the network. Reactive routings typically have a route discovery phase where query packets are flooded into the network in search of a path. The phase completes when a route is found.
Geographic Based
Geography based routing is basically a location based multicast routing. Its objective is to deliver the packet from source node to all other nodes within a specified geographical region (Zone of Relevance ZOR) [20] . In Geography based routing vehicles outside the ZOR are not alerted to avoid unnecessary hasty reaction. It is considered as a multicast service within a specific geographic region.
EVALUATION PARAMETERS FOR ROUTING PROTOCOLS
In this paper, we evaluated the performance of two widely used ad hoc network routing protocols using packet-level simulation using the latest simulation environment NS-2.34 [26], [27] under working Windows 7. The simulation characteristics used in our research, include parameters described as follows for detailed performance evaluation of any networking protocol and the simulation parameters are summarized in Table 1. • Packet Delivery Fraction (PDF): It represents the ratio of the data packets received at destination and the delivered packets.
• End-to-end Average Delay: It indicates the propagation and transfer delay.
• Received packets: It measures the numbers of received packets.
• Reception time of the first packet: This parameter informs us about the time it takes to establish the connection for each of the protocols. Dropped Packets: It represents those packets which fail to reach their destination.
• Number of Hops: It refers to the number of hops that the packets need to reach their destination. In this table, the variables along with their appropriate values are specifying the simulation's parameters for all the density phases of movement model. Figure 3 shows the behaviour by throughput of AODV and DSR. First, we will compare two protocols under the above simulation environment. For the simulations, the same movement models are used, the number of traffic sources is fixed at 50, the maximum speed of the nodes is set to 20m/s and the pause time is vary as 50, 100, 150, 200, 250, 300, 350, 400, 450 and 500. Figure 4 highlights the relative performance of the two routing protocols. It shows that there is an increasing packets loss in AODV as compared to DSR when as the pause time increases. 
SIMULATION RESULTS AND PERFORMANCE ANALYSIS

Average End-to-End delay in Packet Delivery
The average end-to-end delay in packet delivery is higher in DSR as compared to AODV, figure 6. They are little and similar in the case of 100, 150, 400, 450 and 500 pause times. When the pause time increases to 200, the transmission delay of data packet increases greatly and that of AODV is obviously lower than DSR. The DSR becomes better than AODV when pause time becomes longer. 
Received Packets
Similar to above observations for packet delivery ratio (PDR), elevate percentage means higher performance. In view of this fact, at all simulated pause times, the DSR delivers successfully a slightly greater performance of packets than the AODV so that DSR remained the highly acceptable approaches for the movement model. Figure 7 shows in all cases of received packet delivery with respect to pause times. It can be observed that the behaviour of DSR is better than AODV. 
CONCLUSION AND FUTURE WORK
This paper presents a performance comparison between two reactive routing protocols for vehicular ad hoc networks: ad hoc on demand distance vector (AODV), dynamic source routing (DSR). Both protocols were simulated using the tool NS-2.34 and were compared in terms of packet loss ratio, end to end delay, throughput with 50 nodes, 20 speed and varying pause time 50 to 500 and making connections 10 to 100. From the simulation results in section V we can conclude that increase in the pause times increase both Packet Loss and Average End-to-End Delay but decrease the Packet Delivery Fraction. In the future, extensive complex simulations could be carried out using other existing performance metrics, in order to gain a more in-depth performance analysis of the ad hoc routing protocols. Other new protocols performance could be studied too. We can also analyse and evaluate in depth of VANETs in respect of Indian automotive networks. 
